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EXAMINATION AND EVALUATION
) oF

CANADIAN AIMING CIRCLE

[ 2R K X R R R R R R I IR K R

I, AUIHRRITY

This report is prepared under authority contaived in letter file
00 413.68/565, Subjects Canadian Aiming Circle, dated 1, November 1952 and is
a part of Ordnance Project TR5-5009,

II.  INTRODUCIION

1, The Optical Design Branch, RAD Division, Ground Weapons Department,
FCIG has been assigned the reaponsibility for the study and evaluation of tbe
Canadian Director, Artillery No, 7, Mc 4. This repart is the result of that

study,

2, 4n attempt has been made to discuss the desirable and objectionable
features of the Canadian Instrument ard to compare it with the standard Aiming
Circle Mi., In areas where the Aiming Circle T3 difrers in essential featurec
from the Ml, comparison of the Canadian Liming Circle has been made with the
Aiming Circle T3 as well,

3. The figures included in this report are copies of those found in
Canadian Army Local E.M.E. instructions entitled, Directors No, 7, Description
and Theory. 2

III. DISCUSSION

1, The base of the instrument (fig. 3) is drilled and tapped to accommod:
the clamping screw of the stand or tribrach and is also provided with three %Vt
shaped grooves spaced approximately 120° apart which fit over the positioning
studs on the stand,

2. The lower motion, controlled by a worm and wheel, is provided with a
quick release lever which disengages thc slow motion spindle and allows the
instrument to slew rapidly in azimuth, (Figure 4)

3. The azimuth scale (fig. 5) is pivoted on the base, The scale is
graduated every degree and numbered overy ten degrees from O to 350,
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4. The body of the instrument pivots about the azimuth scalc and is
provided with two index marks 180° apart for reading the azimuth scale, Opc of
tbose marks, located under the eyepiece of the telescope, is black; the other,
located under the objective, is red, The upper motion of the instrumcnt is
controlled by a worm and wheel (fig. 7). Fino motion is provided by means of
a micrometer drum graduated every two minutes and numborod every ten mimutes,
The upper motion is provided with a throw out mechanism for slewing, One

oomgletae revolution of the spindle moves tho director through 2°, The compass
needle is viewed through a p window, The compass is adjustable to com-

pensate for varying magnetic declination, The needls may be lifted from its
pivot, when thc compass is not in use, by means of a spring loaded plunger.

5. The telescope (fig. 9) open sight, level bubble and elevating
mechanism are carried on trunnions which are part of the body. The telescope
is 4.5 power with a ficld of view of 12°, The eyepiece is inclined at an
angle of 50 degrees with the line of sight of the objective, Elevation 1s
provided from plus 65 degroes to minus 15 dcgrees, The telescope is providod
with an eyo skhield, woather shicld and a peutrul filter, The reticle is
divided into four quadrants by two cross lines and tho axos arc graduated in
degroes from O to 6 dogrecs in cach direction and subdivided into ton minute
increments, The clevating gear is operatod by mcans of a spindle fittod on one
end wita a micrometor drum which is rcad against an adjustable index, The
clovation scale is graduatod from 15 dcgrecs doprossion to 65 degrees elsvation,
One turn of the spindlc is equivalont to 5 degrecs, The micromcter is numbered
overy degrve, :© black for clevation, red for deprossion,

6. Tho following table shows a comparison of the main physical character-
istics of thc Canadian Instrument and the Aiming Circle Mls

2
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Ttem
Diamctor
Hoight #
Woight
Soaling *
a, Tolescope
b, Mechanical 4ssembly
Winterized

Iloveling #

Sighting Aid *

Compass #

Leveling Indicator
fsimuth Scale

Lzimuth Scale Mochanism

Elcvation Scalc #

Elovation Scalo
Mochanism .

Orionting Mcchanism
Protoction of scalo
mochanism
Backlash

Main Boaring

LEHTRICTED

Adning Cirgio ML
5 incles apprax,
4e25 inchos

4 pounds

Yos (modifiod ML)
No

Yes

Ball & Sockot on tripod
4x Teloscope

Yes
Yos
0-6400 ¥ (cxtornal)

Finc end eocarsc motion
thru warm and whecl

No

Finc and coarsc motion
thru worm and whool

Yos

Errors affect accuracy

Tapcrod (friction typec)

Canadian Liiming Circ
5.5 = 6 inches approx,
9.5 inchos approx,
5.6 pounds

Yos

Partially

Yos

Three point leveling o.

ipnstrument

4+.5x Telcscope with
inclined eyepicce

Yes
Yos
0-360° (external)

Fine and coarsc motion
thru worm and whool

Ycs

Finc motion controllod
by worm and whool i

Fino and coarsc motion
thru worm and wheel

Yos

Evors affoct accuracy

Tapered (friction typec|

Tho starrcd items in tho abovc paragraph will bo comparcd in the follow-
ing tablc with thc samo fcaturcs of tho .iiming Circle T3.

H
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No. i

2 Hcight

4 Scaling *
a, Tolescope
b, Mochanical .ssombly

6 Leveling

7 Sighting Add

8 Campass

12 Elevation Scalc

13 Elcvution &cale

mechanism

rotating W‘m-

5 lv.‘“
L5
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Adaing Circlo T3
8-11/16 inches

Yos
Partially

Throce point leveling
on ivstrument

4x tolescopo with in-
clinod (45°) oyopicoe

Yos, insonsitive to dip

minus 400 to plus 800

Fine motion thru worm
and wheol

Capadiap Aimipg Circl
9=1/2 inchos

Yos

Partially

Throe point loveling
on instrumcnt

with
) eyepioc

4.5x telecsc
inclincd (5

Yos, adjustable for
declination

minus 15 to plus 65°

Fino motion thru worm
and wheel

* Poasibility of dust ontering these instrumonts at boundarios of

7. Thorc .t onc or two minor difforcncos botwoen the Canadian Instrument

and tho iiming Circlc T3 which arc worthy of note,

a. The iiming Circle T3 is fittod with hinged caps to protoct the

lower motion ad justmont oncc a carroct sotting is obtained,
not found on the Canadian Instrument,

This foaturo is

b. Conical shaped micromoter drums are utilizcd on the Canadian

Adming Circle as opposod to cylindrical drums on tho Aiming Circlo T3,
supposcd that conicel shapcd drums providod for groetor caso in scalc rceding,

It 1is

c., It is pointod out that all scalcs of tho Jansiian Liming Circlo '

arc graduated in dogrocs and minutes whercas standard practico for our instru-
ments is to graduato all scalecs in mils,

8. Tho lovoling screw Ymobs on tho Canadian Liming Circlc arc small

4

RESTRICTLD

—

= o ==

(1~3/16 in, diamcter) ond may be of such a sizo o8 to cause difficulty inp uso
- whero the opcrator may be attirod in artic goar,




f

1ty pAR A |
» .o . e . e
e i |

RESTRICTED

9. Tho majar disadvantago found in tho dosign foaturos of tho Canadian
Liming Circle is connectod with its tapored main boaring, The main boaring of
the Canadicn jdming Circlc is split ip such a mannor that the tapered shaft
carrios two soparate tapored slooves, onc abovo the other, Thoso two sloeves
oust bo accurately fitted to the shaft and scatod with respoct tc ocach other
in ordor to insuro thc propor meshing of tho uppor worm gear with rospect to
its whocl and the lowor woarm goar with rospoct to its whool. In practico, tho
lower sloave is fittcd to the shaft and adjusted so that the action of the lowox
worm and wheel is corrcct., aftor this is accomplished, tho uppor sloeve must
bo fitted to the shaft and scatod on top of tho lower shaft so that the uppor
worm and whool mosh correctly and so that no binding is causod botwoon the
uppor and lowor sleoves under rotation, This proceduroc roquircs an instrumont
assemblor of high skill, Thc main boarings of thc ML and T3 arc such that oro
slocve muwt boe fittod to tho tapored shaft and adjustcd far the goar mosh, Tho
tapored shaft which is hoUow thon is fittod to a straight bearing and adjusted
for tho correct mosh of the lowoer motion worm gear and wheol,

V. GCONCLUSIONS

1., It is concluded that in most particulars the Canadian Liming Circlo
is similar to tho Liming Circlo Ml and in physical size and shapc much the same
as tho /dming Circle T3,

2, It is concludod that the taporod bocaring prosent in tho instrument is
an objoctionable feature not only becausc of tho difficulty in asscmbly and
adjustmont, but also bocause of a gencral tendoncy of taperod boarings to
"lock up® under conditions of cxtreme cold, It is pointed out in passing that
present practice is to climinatc tapored boarings whorever possiblo,

3. Tho scalc graduations of thc Canadian Liming Circlc bcing in dogrocs
and minutos arc unsuited for uso by .oxmy Ficld Forces,

4. It is copdluded, firally, that, if the scalo graduation wero in mils,
the Canadinn Aiming Circlc would sorve thc purposos of thc Lrmy Fiold Forcos

but it would rcpresont no improvoment over thosc instruments prcscntly in uso
or proposed for uso,
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CANADIAN ARMY LOCAL INSTRUMENTS AND SEARCHLIGHTS
€.M.E. INSTRUCTIONS 8232 (CA)

rd
i o, casteat ST e M .

1Y
16
I, 1 l
|
KEY TO FIGURE 1 !
1. Eyeguard 12.  Closing cap, telescope bubble |
2 5}‘(‘“{'3"% ring, 9)'9[)5‘9“‘ cell 13. Open sight, rear |
i (ﬁra{itlchuls window, illuminating 14. Bubble B, telescope |
o inshadqe 18, TG devatinye are
5. Body level, circular, Mk. 2 i :{'("(“m‘:;;, :|§|\~ i A ;
6. Spindle cap, adjusting compass variation 17 Seale nl: ik i e
7. Milled head, worm gear, No. 2 - Seale plate, elevation
8. Plunger, compass release 18. }lurm (Ir'um
9. Knurled head, elevation 19. Scale, azimuth
10.  Fluted head, worm gear, No. | 20, Securing lugs, hase supporting “
11.  Levelling screw, base supporting 21, Base, supporting.
L Issue 1-18 Apr 1946 Page 3 l
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INSTRUMENTS AND SEARCHUIGHTS
B 232 (CA)

1. Securing ring, eyepiece cell
2. Bubble, spirit AE, telescope
3. Capstan nuts, adjusting bubble
4. Open sights

5. Bubble, spirit B
6. Housing, elevating arc

7. Recording plate, compass deviation
8. Micro drum

9. Scale plate, elevation

10. Scale azimuth

11. Knurled head, elevation

12, Securing lugs, base supporting

Page ¢
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CANADIAN ARMY LOCAL
E.M.E. INSTRUCTIONS °

KEY TO FIGURE 2
13.
14.
15.
16.
17.
18.
190.
20.
21,
22
23.
24.

Footscrews

Base, tribrach

Screws, securing lug

Tribrach

ludex. azimuth scale

Fluted head, wormi gear, No. 1
Plunger, compass rele ase
Knurled head, worm gear, No. 2
Spindle cap, adjusting compass variation
Body level, circular, Mk. 2
Rainshade

Graticule window, illuminating

10 Apr 1946-Jssue |
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g CANADIAN ARMY LOCAL . INSTRUMENTS AND SEARCH
LIGHTS

E.M.E. INSTRUCTIONS 8232 (CA) )
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1. 3 !

+

{
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KEY TO FIGURE 3

3 " . \ . !

1. Micro drum, gear worm, No. 3 8  lLever, quick release, gear worm No. 1 '
2. Index ring, micro drum 9. Knurled head, gear w No. 2 {
3. Hole securing base supporting Ty St oY SOy DO " |
4 Base 10. Fluted head (right) gear worm No. 1 ;
S. Fluted head (left) goar worm No. 1 1L Plunger, compass release ’
(;). i\ln("rn drum. gear worm No. 2 12, Grooves, positioning, base supporting !
5 ever, quick release, pear worm Noo 2 13 Knwded head, pear worm No. 3 I

Jesue 1-10 Apr 1946
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CAMADIAN ARMY LOCAL
E.M.L. INSTRUCTIONS *

INSTRUMENTS AND SEARCHLIGHTS

8232 (CA)
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CANADIAN ARMY LOCAL
€.M.E. INSTRUCTIONS

— T
Y

—_— il

KEY TO FIGURE §

1. Worm wheel No. 1
2. Worm wheel No. 2
3. Aznnuth scale

Tesuse 1-10 Apr 1546
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INSTRUMENTS AND SEARCHLIGHTS
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INSTRUMENTS AND SEARCHLIGHTS - CANADIAN ARMY LOCAL. :
8 22 (CA) £.M.E. INSTRUCTIONS .

o e i et

KEY TO FIGURE 6 o i
Socket, vertical pivot 7. Spring, torsional '
! Socker, compass release plunger 8. laever, quick release

Damping plates : ;
: : 9. Microdr ar worm No. 2
Spacer, damping plates lrum Agear wor

Knurled head, gear worm No, 2 10, Index, micro drum
Cawe shide 1. Index, azimuth scale

O dnialinti

Page 8 186 Apr 1946-Issue 1

. o e A AP H e, - ==~ N L T BT VD W T MRS S bl RENSS



B 232 (CA)

INSTRUMENTS AND SEARCHLIGHTS
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. CANADIAN ARMY LOCAL
E.M.E. INSTRUCTIONS
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CANADIAN ARMY LOCAL

INSTRUMENTS AND SEARCHLIGHTS

‘B132(CA)

E.M.E. INSTRUCTIONS
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’ CANADIAN ARMY LOCAL INSTRUMENTS AND SEARCHLIGHTS
A s " £.M.E. INSTRUCTIONS B 232 (C.A)
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1. Plate. compass seale S Baldhes spunt NP e lose e

2. Nernier, computss scale S NYTTTIN PTI I

3. Nuero drum T Span e vape adliste C coanpaes vanitoen

4. Index ring, adjustable 1 Caoanude wainelean s aliune o

S, Housing, clevanng are 12 Beahv Lo IR 2

6.  Nut, adjusting bubble 13 Boae achan tntimaen

7. Bubble, spirit B 11 I velors
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